WHAT IS CLAIMED IS; 



15 



1. A method of driving an image sensor, said 
image sensor including: 
5 (a) a sensor module having a plurality of 

semiconductor photosensor chips mounted on a mounting 
substrate, wherein /each semiconductor photosensor chip 
has ; 

signal folding means for holding light signals 
10 and noise sitoals read out from a plurality of 

photo-electr Lc conversion elements ; 

a commcn output lines for respectively 
outputting the light signals and noise signals in 
said signal Abiding means; 

reset riLiurfs for resetting said common output 
line; and 

read-out means for outputting the signals from 
said common dutput line; and 
(b) a semiconductor device including: 
20 noise and light signal input buffer means for 

receiving the noise signals and light signals from 
each sensor chip; 

dif f eren :ial means for calculating a 
difference between outputs from said noise and 
25 light signal /input buffer means; and 

voltage 1 clamping means for clamping an output 
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from said differential means, 

said noise /and light signal input buffer means, 
differential means, and voltage clamping means 
being formed on a single semiconductor substrate, 
said method comprising the steps of: 



resetting said 
means ; and 

clamping a res 



by said voltage clamping means. 



common output line by said reset 



et state of said common output line 



A method! of driving an image sensor, said 
image s ensor inc lujJing : 

(a) a sensor module having a plurality of 
semiconductor phot 
substrate , wherei: 
has : 

a plurallity of photo-electric conversion 



osensor chips mounted on a mounting 
I eaffih/semiconductor photosensor chip 



means ; 



noise signal holding means for holding noise 



signals read 
conversion m- 



out from said photo-electric 
ans ; 

light signal holding means for holding light 
signals read/ out from said photo-electric 
conversion means; 

a noise signal common output line for 
outputting the noise signals held by said noise 
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signal holding 
a light s 
output ting the 
signal holding 



means ; 

Lgnal common output line for 
light signals held by said light 
means ; 



reset meaas for resetting said noise and light 
signal common butput line; and 

read-out means for reading out the signals 
from said noisa and light signal holding means by 
capacitance division between said noise and light 



signal common oii 
(b) a semicondu 

noise signa 
the noise signal 

light signa 
the light signal 

differentia 



tput line ; and 
:::tor device including: 
1 input buffer means for receiving 

input-^^buf f er means for receiving 



ans for calculating a 
difference betweieVV outputs from said noise and 
light signal input buffer means; and 

voltage clcjnping means for clamping an output 
from said dif f eiential means, 

said noise and light signal input buffer means, 
differential mecins, and voltage clamping means 



being formed on 



a single semiconductor substrate, 



said method comprising the steps of; 



resetting said 
means ; and 



common output line by said reset 
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clamping a resetl^ state of said common output line 
by said voltage clamj 



3. 



A method o 



has : 



mg means , 



>f driving an image sensor, said 
image s ensor inc ludii ig : 

(a) a sensor module having a plurality of 
semiconductor photos snsor chips mounted on a mounting 
substrate, wherein each semiconductor photosensor chip 



a pluralitjy of photo-electric conversion 
means ; 

noise signal holding means for holding noise 
signals read oulf ^^om said"' photo-electric 
conversion mear 

light signj 
signals read ou J] 
conversion means H 

a noise signal common output line for 

noise signals held by said noise 
:neans ; 




output ting the 
signal holding 



outputting the 
signal holding 
reset mear 



ling means for holding light 
from said photo-electric 



a light signal common output line for 



Light signals held by said light 
Tieans ; 

s for resetting said noise and light 
signal common dutput line; and 

read-out means for reading out the signals 
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from said noisef and light signal holding means by 
capacitance di"^ision between said noise and light 
signal common output line; and 
(b) a semiconductor device including: 

noise sicfnal input buffer means for receiving 
the noise signals; 

light sibnal input buffer means for receiving 
the light sigpals; 

differential means for calculating a 
difference between outputs from said noise and 
light signal input buffer means; and 

voltage clamping means for clamping an output 
from said di^f f erential means, 

said ncff^se and light signal input buffer means, 
dif f erentT*^^ m^feans,,-^ and voltage clamping means 
being f orme^S^^p^ a single semiconductor substrate, 
said method] icompri sing the steps of: 
resetting said common output line by said reset 



means ; and 

clamping a 
output line are 



state immediately after said common 
reset by said voltage clamping means. 



A metjhod of driving an image sensor, said 
image sensor including: 

(a) a serisor module having a plurality of 
semiconductor 3)hotosensor chips mounted on a mounting 
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has : 



a plurality o 
means ; 

noise signal 
signal read out fr 
means ; 

light signal 



:: photo-electric conversion 

holding means for holding a noise 
Dm said photo-electric conversion 



holding means for holding a light 
signal read out fijom said photo-electric conversion 
means ; 

a common outpbt line for time-serially 
outputting the sig]ials held by said noise and light 



esetting said common output 



signal holding meai 

reset means 
line; and 

read-out mean^ Wor sequentially reading out 
the signals from s4id* noise and light signal 
holding means by capacitance division with said 
common output line J and 
(b) a semiconductor device including: 




signal input 
a gain amplif 
said signal input 



Duffer means; 

:ier for amplifying an output from 
ouffer means; 
an output buffer amplifier for outputting an 
output from said gain amplifier; and 

voltage clamping means inserted between said 
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gain amplifier and said output buffer amplifier, 

said signal inpiit buffer means, gain amplifier, 
output buffer amplifjier, and voltage clamping means 
being formed on a single semiconductor substrate, 
said method comprising the steps of: 
resetting said comir^n output line by said reset 
means ; and 

clamping a read-out state of the signal from said 
noise signal holding meins by capacitance division with 
said common output line by said voltage clamping means. 

5. A semiconductor device including: 
(a) a sensor module having^ a plurality of 
semiconductor photoserJte 
substrate, wherein each 
has : 

signal holding \neans for holding light signals 
and noise signals /read out from a plurality of 
photo-electric conversion elements ; 

a common output line for respectively 
outputting the Idlght signals and noise signals in 
said signal holding means; 

reset mean^ for resetting said common output 
line; and 

read-out mfeans for outputting the signals from 
said common output line; 




mounted on a mounting 
iconductor photosensor chip 
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(b) noise and light 



semiconductor photosensor 



signal input buffer means for 



receiving the noise signals and light signals from each 



chip ; 



(c) differential mems for calculating a 



difference between output 
signal input buffer means 



from said differential m< 



3 from said noise and light 
and 



(d) voltage clampinh means for clamping an output 



ans. 



said sensor module,/ light and noise signal input 
10 buffer means, differential means, and voltage clamping 
means being formed on a /semiconductor substrate. 



6. An image sensbr comprising: 
(a) a sensor moamlSs^having a plurality of 
15 semiconductor photos ep^^Jgir^Vhips mounted on a mounting 
substrate, wherein each\\semiconductor photosensor chip 
has : 

a pluralit;:^ of photo-electric conversion 
means ; 

20 noise sigrVal holding means for holding noise 

signals read out from said photo-electric 
conversion means; 

light signal holding means for holding light 
signals read put from said photo-electric 
25 conversxon me[ans ; 

a noise/ signal common output line for 
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outputting the noisef signals from each of said 
photo-electric conversion means; 

a light signal/ common output line for 
outputting the light signals from each of said 
photo-electric conv^ersion means; 

reset means for resetting said noise and light 
signal common output line; and 

read-out mearJs for reading out the signals 
from said noise arid light signal holding means by 
capacitance division between said noise and light 
signal common output line; and 
(b) a semiconducjbor device including: 

noise signal input buffer means for receiving 
the noise signalij 

light sign^l^-i^^iput buffer means for receiving 
the light signa] 

differential 'means for calculating a 
difference between outputs from said noise and 
light signal input buffer means; and 

voltage clamping means for clamping an output 
from said dif f esrential means, 

said noises and light signal input buffer means, 
differential m€;ans, and voltage clamping means 
being formed on a single semiconductor substrate. 

7, The senscpr according to claim 6, wherein said 
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semiconductor photos enso; 
device are mounted on a 




and said semiconductor 
le mounting substrate. 



8. The semiconductor device according to claim 5, 
wherein a power supply voltage of said semiconductor 
device is higher than a power supply voltage of said 
semiconductor photosensor chips. 



10 



15 



9, The sensor iccording to claim 6, wherein a 

power supply voltage pf said semiconductor device is 

higher than a power sfupply voltage of said semiconductor 
photosensor chips . 



10 , The sensor? 
power supply vol tag 



ording to claim 7, wherein a 
of said semiconductor device is 
higher than a powejf- supply voltage of said semiconductor 
photosensor chips . 



11, The semiconductor device according to claim 5, 
20 wherein GND wiring for said semiconductor device and GND 
wiring for said semiconductor photosensor chips are 
isolated from each other on said mounting substrate. 



12 ; The sensor acc 
2 5 wiring for said semicon 
said semiconductor phot 




g to claim 6, wherein GND 
:or device and GND wiring for 
iensor chips are isolated from 
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each other on said 



10 



nting substrate. 



13 , The sense 
wiring for said s 




rding to claim 1 , wherein GND 
ctor device and GND wiring for 
said semiconductor/ pnotosensor chips are isolated from 
each other on said/ mounting substrate. 

14. The semiconductor device according to claim 8, 
wherein GND wiring for said semiconductor device and GND 
wiring for said semiconductor photosensor chips are 
isolated from each other on said mounting substrate. 
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15. An image sensor comprising: 
(a) a sensor module having a plurality of 
semiconductor photosensor chips mounted on a mounting 
substrate, wherein e^ch semiconductor photosensor chip 
has : 

a plurali/ty of photo-electric conversion 
means ; 

jnal/holding means for holding a noise 
from said photo-electric conversion 



noise 
signal read 
means ; 

ligh 




holding means for holding a light 
signal reac^ out from said photo-electric conversion 
means ; 

a cordmon output line for output ting the noise 
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and light signals; 

reset mean^ for resetting said common output 
line; and 

read-out j|ifieans for sequentially reading out 
the signals fioom said noise and light signal 
holding means Iby capacitance division with said 
common output line; and 
(b) a semiconductor device including: 
signal :/.nput buffer means; 

a gam ^plifier for amplifying an output from 



input buffer means; 

buffer means for output ting an output 
dfier; and 
ping means inserted between said 



said signal 
output 
from said gejpl 
voltage 

gain amplif|j^ dfi^ said output buffer means, 

said sfiJgnal input buffer means, gain amplifier, 
output buffer means, and voltage clamping means 
being forme i on a single semiconductor substrate, 




16 



semiconductor p} 



The sensor according to claim 15, wherein said 



otosensor chips and said semiconductor 



device are mounted on a single mounting substrate, 



17. The iensor according to claim 15, wherein a 
2 5 power supply vAltage of said semiconductor device is 

higher than a bower supply voltage of said semiconductor 
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18. The sjbnsor according to claim 16, wherein a 
power supply voLLtage of said semiconductor device is 



higher than a 
photosensor ch 

19 . The 
wiring for sai 
said semicondub 
each other on 



2 0 . The/ 
wiring for Si 
said semicondi 
each other on 



ower supply voltage of said semiconductor 
ps , 



sensor according to claim 15, wherein GND 
semiconductor device and GND wiring for 
tor photosensor chips are isolated from 
said mounting substrate. 



.sensor according to claim 16, wherein GND 
bnductor device and GND wiring for 
photosensor chips are isolated from 
unting substrate. 



21. The sensor according to claim 17, wherein GND 
wiring for sai<i semiconductor device and GND wiring for 




said semicondu 
each other on 



tor photosensor chips are isolated from 
said mounting substrate. 



22. An o-mage sensor comprising: 

a pluraliity of discrete photosensor chips, each of 
said photosensor chips including: 

a plurality of photosensors for outputting 
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photo-electric corJversion signals; 

an intra -chi|) common output bus for connecting 
output terminals 5f said plurality of photosensors; 
and 

a fan OUT circuit connected to said intra-chip 
common output bus ; 

an inter-chip comnon output bus connected to 
Its of said plurality of photosensor chips; and 
an amplifier circuit connected to said inter-chip 
common output bus, said amplifier circuit comprising: 

circuit for receiving signals on 
ommon output bus; 



a reception 
said inter-chip c: 



a clamping circuit connected to an output line 



of said receptio] 



circuity said clamping circuit 



clamping said outpunirine to a first power supply 



potential, and t 
the first power d 
state; and 

an output ci 



tanging said output line from 
Lpply potential to a floating 



-rcuit for receiving an output from 
said clamping circuit, and outputting an output 
signal of said image sensor, 

wherein an inter-<:hip offset variation is corrected 
by enabling said clamp .ng circuit when the photosensor 
chip to be read out isj switched. 



25 



23 



The sensor According to claim 22, wherein said 



- 46 - 



10 



15 



20 



plurality of photosensor 
mounting substrate one- 



chips are mounted on a single 
or two-dimensionally . 



24. The sensor 
5 amplifier circuit is 



plurality of photosensoi- 
mounting substrate one- 



according to claim 22, wherein said 
forimed on a semiconductor substrate. 



25. The sensor acc:ording to claim 22, wherein said 



chips are moijinted on a single 
or two-dimensionally, said 
amplifier circuit is formed on a semiconductor substrate, 
and said mounting substrate and semiconductor substrate 
are fomned on a single board. 

26. The sensor according to claim 22, further 



comprising a timing cirq 
a timing for chang 

chip to another photose: 

a timing for settijng 

photosensor chip; 

a timing for trans 




cxrcuit , 



generating: 

designated photosensor 
P; 

photosensor in the changed 



f erring a charge of said one 
photosensor onto said intra-chip common output bus; and 
a timing for enabling and disabling said clamping 



25 27. The sensor 

amplifier circuit compr 



acfcording to claim 22, wherein said 
ises : 
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a gain circuit connected to an output side of said 
clamping circuit; and 

a second clamping cfircuit connected to an output 
side of said gain circuit, and 

wherein said secon^ clamping circuit removes an 

said second clamping circuit in 
receiving a clamping signal 
generated once eveiry time said image sensor starts image 
input . 



28. The sensor according to claim 22, wherein said 
inter-chip common bus includes light and dark current 

common signal lines conjnected to said photosensors, 

/ 



individual difference o 
units of image sensors 




has^/' source -follower circuit 
dark current common signal 



said fan OUT ci: 
connected to said lie 
lines, and 

said reception cii^cuit olf said amplifier circuit 
has a differential cird^^it for differentially amplifying 
signals on said light end dark current common signal 
lines, 

whereby said differential circuit is shared by said 
plurality of photosensor chips. 



29. The sensor according to claim 28, further 
2 5 comprising a reset cirjcuit for resetting said light and 
dark current common signal lines at a common timing, and 
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wherein said clampirig circuit starts and cancels 
clamping before a timing/ at which each photosensor in 
said photosensor chip captures light and dark current 



signals , 

whereby intra- and 
simultaneously removed 

30. The sensor ac 
reset period of said re^ 
timing of a clamping s 
continues after an OFF 
and ends before the phot: 



:;ording to claim 29, wherein a 
et circuit begins before an ON 
i^nal by said clamping circuit, 
1:iming of the clamping signal, 
osensor starts charge transfer. 



la mi 



31. The sensor 
clamp period of said c 
trailing edge of a clamp 
circuit, and ends before 
transfer , 



according 



32 . An electronic 
a plurality of dis 
chip circuits including: 

a cell array 
for outputting dis 

a circuit for 
cell ; 



inter-chip variations are 



to claim 29, wherein a 
circtfit begins after a 
ng\sjLgnal pulse by said reset 
hotosensor starts charge 




circuit device comprising: 
cjrete chip circuits, each of said 

ncluding a plurality of cells 
cjrete signals ; 
enabling an output of a specific 
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an intra-chip common output bus for connecting 
output terminals of said plurality of cells; 

a fan OUT circuit connected to said intra-chip 
common output bus; 

an inter-chip commcn output bus connected to 
outputs of said plurality of chip circuits; and 

t connected to said inter-chip 
amplifier circuit comprising: 
-rcuit/ror receiving signals on 
output bus; 
^t connected to an output line 
^c\iit, said clamping circuit 
ine to a first power supply 



an amplifier circui 
common output bus, said 
a reception c:. 
said inter-chip co: 
a clamping ci 
of said reception 
clamping said out 





Ichanging said output line from 



potential, and then 

the first power supp^Ly potential to a floating 
state; and 

an output ci::cuit for receiving an output from 
said clamping circuit, and outputting an output 
signal of said el<5ctronic circuit device. 
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